A specific coherence measurement technique is described, which yields the relative magnitudes of all predicted orientation and alignment parameters in tilted-foil-excited levels of ions and atoms. Quantum-beat
Recently we observed coherence properties of asymmetrically excited atoms and ions via quantum-beats in the optical decay radiation, when the uniformly moving excited particles were subject to an external uniform magnetic field oriented perpendicular to the beam direction. 1 Such beats also appear when the magnetic field is directed parallel to the ion beam. 2 We show here that measurements of the relative amplitudes of these quantum beats for both field directions, in linearly and circularly polarized light, completely define the relative magnitudes of the orientation and alignment tensors of the excited state. This technique is unambiguous, preserves the ) initial coherence, yields results with fractional per cent precisions, and applies to any excited level.
Equations describing the polarization and static angular distribution of electric dipole radiation in terms of orientation and alignment tensor where e, ~ are the polar coordinates of the light detector in a coordinate system which has as its z axis the ion beam axis (see e.g. while the corresponding expression for linearly polarized light is
Ji,Jf 0 + 2 Ji,Jf 2+ (2) The h (k)(j i, j f) are ratios of 6j -coefficients and the C and S are constants for
a g1ven geometry an . trans1t1on . (1) and (2) above, for each of the two magnetic field directions, we obtain for magnetic field parallel to the beam c= Hll)
and for H perpendicular to the beam (:: Hl) Each orientation and alignment parameter, or in certain instances a sum of (6) parameters, is distinguished by unique frequency and polarization dependences of the decay radiation intensity. In particular, each component varying at w We have attempted to fit the data of Fig. 2 ), and A~~1a:sin8.
These different functional dependencies again clearly distinguish orientation and alignment parameters which vary at the same frequency. Our fit gives Some of these tilt-angle dependences can be directly related to theoretical predictions. . 5 On the basis of a simple torque model , one might expect an angular dependence of the orientation proportional to sinS. The possibility that the coherent orientation is generated by an electric field 1 6 1 normal to the foil surface has been proposed ' and analyzed for a P 1 level
This analysis is presented in terms of relative sub-level crosssections and related to the Stokes parameters 7 , which are not in general level , but the expression is overall multiplied by sin28 in contrast to the results in Fig. 2 .
The measurement and analysis of quantum-beat data in terms of multipole parameters by our technique is directly applicable in the low and high field limits to levels with hyperfine or other interactions. In certain instances it is found that the orientation of the level is partially destroyed 
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